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	 	 Distribution	of	participants	 P=	
	 	 >-1SD	 ≤±1SD	 >+1SD	 	
CSI	>=40	
N=129	
N=	 3	 40	 86	
P	<	0.001	Range	 20-24	 35-55	 42-69	Mean	(±SD)	 22	(2)	 45	(9.9)	 51	(6.2)	
Prevalence	(%)	 2	 31	 67	
CSI<40	
N=36	
N=	 4	 27	 5	
p	>	0.05	Mean	(±SD)	 22	(3.9)	 34	(7)	 47	(2.1)	Range	 16-25	 27-41	 42-50	










	 	 Distribution	of	participants	 P=	
	 	 >-1SD	 ≤±1SD	 >+1SD	 	
CSI	>=40	
N=129	
N=	 8	 53	 68	
p	<	0.001	Range	 18-26	 31-53	 42-70	Mean	(±SD)	 24	(2.4)	 42	(11)	 51	(6.8)	
Prevalence	(%)	 6	 41	 53	
CSI	<40	
N=36	
N=	 5	 27	 4	
p	>	0.05	Mean	(±SD)	 22	(2.8)	 34(7)	 49	(3.9)	Range	 17-24	 27-41	 44-52	














	 	 Distribution	of	participants	 P=	
	 	 >-1SD	 ≤±1SD	 >+1SD	 	
CSI	>=40	
N=129	
N=	 61	 58	 10	
p	<	0.001	Range	 18-42	 35-53	 57-63	Mean	(±SD)	 36	(5.4)	 44(9)	 59	(1.9)	
Prevalence	(%)	 47	 45	 8	
CSI	<40	
N=36	
N=	 7	 26	 3	
p	>	0.05	Mean	(±SD)	 37	(3.3)	 47(7)	 60	(2.1)	Range	 31-42	 40-54	 58-62	

















	 	 Distribution	of	participants	 P=	
	 	 >-1SD	 ≤±1SD	 >+1SD	 	
CSI	>=40	
N=129	
N=	 6	 42	 81	
p	<	0.001	Range	 17-22	 29-47	 36-60	Mean	(±SD)	 20	(2.1)	 38(9)	 44	(6.3)	
Prevalence	(%)	 4	 33	 63	
CSI	<40	
N=36	
N=	 8	 19	 9	
P	<	0.05	Mean	(±SD)	 21	(2.7)	 30(8)	 40	(4.6)	Range	 15-23	 22-38	 36-50	





































This	 the	 first	 and	 largest	 study	 to	 observe	 the	 prevalence	 of	 trait	 sensory	 profiles	 and	
personality	types	in	people	with	NSCLBP	and	predominant	CS.	Furthermore,	it	is	also	the	first	
to	observe	the	prevalence	of	low-	and	high-CSI	sub-groups	in	people	with	clinically	identified	
predominant	CS	pain.	
	
Extreme	trait	sensory	hypersensitivity	profiles	in	people	with	high-CSI	scores	suggests	that	a	
significant	number	of	people	with	NSCLBP	and	CS	have	a	low	neurological	threshold	for	
sensory	stimulation	and	either	a	passive-	(Sensory	Sensitive)	or	an	active-	(Sensation	
Avoidance)	adaptive	response	to	sensory	over-stimulation.	The	AASP	claims	to	measure	trait	
preferences	(36)	which	imply	that	the	characteristics	of	sensory	hypersensitivity	were	
present	pre-morbidly.	Other	studies	have	suggested	that	sensory	sensitivity	may	be	a	
characteristic	of	individual	differences	in	healthy	populations	(48-50)	and	a	pre-morbid	risk	
factor	(identified	using	QST)	in	people	who	later	developed	musculoskeletal	CS	pain	(51-54).		
The	results	of	the	current	study	may	lend	support	to	the	concept	of	pre-existing	trait	
sensory	sensitivity.	
	
Also	identified	in	the	high-CSI	group	were	extreme	scores	of	trait	sensory	hypo-sensitivity	
(Low	Registration	and	Sensation	Seeking)	profiles,	which	is	unexpected	when	related	to	the	
hypersensitive	nature	of	CS.		
	
Other	studies	have	also	discussed	sensory	hypo-sensitivity	(mis-localisation	and	reduced	
sensory	discrimination)	in	populations	with	NSCLBP	(55,56).	The	prevalence	of	sensory	
hypo-sensitivity	to	various	sensory	stimuli	has	been	estimated	at	25	-	50%	of	individuals	
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with	(unspecified)	chronic	musculoskeletal	pain	(57,58).	Sixty-eight	percent	of	the	current	
study	participants	with	NSCLBP	and	CS	had	extreme	scores	in	the	Low	Registration	sensory	
profile,	more	than	that	found	in	other	studies	(57).	This	increase	may	be	attributable	to	the	
homogeneous	sample	in	this	study	specific	to	CS	pain	and	NSCLBP,	and	to	the	passive	
adaptive	response	nature	of	the	Low	Registration	profile.	Clinically	this	may	mean	that	
individuals	with	NSCLBP	and	CS	with	a	high	neurological	threshold	for	sensory	stimulation	
need	to	receive	greater	levels	of	sensory	input	to	function	healthily	(13),	which	may	in	turn	
influence	treatment	programmes	for	these	individuals.	Furthermore,	extreme	in	the	Low	
Registration	profile	may	have	implications	for	the	use	of	QST	to	identify	CS	in	people	with	
NSCLBP	in	the	event	of	some	senses	being	hypo-sensitive,	which	could	be	misleading.	
	
Personality	Types	
The	way	participants	respond	to	pain	may	be	influenced	by	their	personality	type	(24).	The	
largest	proportion	of	participants	in	the	current	study	were	defensive	high	anxious	
individuals	(45%).	This	was	similar	to	a	population	with	chronic	fatigue	syndrome	(46%,(47),	
a	chronic	condition	characterised	by	CS	(59)	and	higher	than	that	found	in	a	healthy	
population	(47).	Nineteen	(12%)	participants	in	the	current	study	were	in	the	extreme	sub-
group	for	defensive	high	anxious	personality	type,	similar	to	another	study	(46)	(13%)	of	
target	shooters	and	hockey	players	with	low	back	pain	but	lower	than	another	chronic	low	
back	pain	group	where	CS	pain	was	not	specified	(26%)	(60).	However,	the	latter	study	used	
a	clinical-population-based	cut-off	score,	using	tertiary	splits	at	33%	and	66%,	where	STAI	≥	
42.	This	was	lower	than	the	current	study	normative-based	cut	off	score,	using	>+-	1SD,	of	
STAI	≥	49,	which	may	explain	the	difference	in	prevalence	found.			
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All	extreme	defensive	high	anxious	individuals	scored	high	on	the	CSI	(CSI	≥	40).	This	may	
reflect	the	proneness	of	these	individuals	to	attend	to	pain	related	symptoms	(22),	show	
persistence	in	their	seeking	of	multiple	medical	interventions	(61)	and	interpret	stimuli	as	
threatening	(24,61)	significantly	more	than	the	other	three	personality	types.		
	
Implications	
The	clinical	implications	for	people	with	NSCLBP	and	CS	are	that	identification	of	these	
profiles	may	guide	management	accordingly.	For	example,	pain	neuroscience	education	e.g.	
(62)	may	reduce	threat	perception	in	the	defensive	high	anxious	and	anxious	individuals.	
Furthermore,	identification	of	active	or	passive	behavioural	patterns	in	response	to	sensory	
stimulation,	using	the	sensory	profiles,	may	help	the	individual	to	modify	their	behaviours.		
	
The	current	study	findings	of	a	sub-group	of	low-	CSI	people	with	NSCLBP	and	clinically	
identified,	predominant	CS	pain	supports	the	latest	clinical	guidelines	recommended	by	(5),	
in	which	clinical	criteria	can	be	used	to	identify	CS	without	there	needing	to	be	a	score	of	CSI	
≥	40.	It	is	proposed	that	a	low	CSI	score	should	not	discount	those	individuals	as	
experiencing	CS	pain	when	1)	there	is	no	evidence	for	predominant	nociceptive	or	
neuropathic	pain	mechanisms	and	2)	they	have	a	repressor	personality	type	and/or	an	
extreme	Low	Registration	sensory	profile	score.	
	
Strengths	and	Limitations	
Strengths	of	this	study	include	the	methodology,	which	followed	the	current	clinical	
recommendations	for	identifying	patients	with	NSCLBP	and	predominantly	CS	pain,	thereby	
limiting	heterogeneity	within	the	sample.	Bias	was	limited	by	ensuring	participants	were	
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recruited	by	multiple	participating	clinicians	across	three	countries	and	two	continents,	
optimizing	external	validity.	The	study	recruited	more	female	than	male	participants,	
reflecting	epidemiological	studies	showing	chronic	low	back	pain	is	more	prevalent	among	
women	(63).		
	
Potential	weaknesses	included	a	lack	of	demographic	information	available	from	
participating	clinicians	regarding	the	participants	who	refused	to	participate.	Limitations	
may	have	been	caused	by	the	likely	response	bias	related	to	questionnaires	by	different	
personality	types	and	a	lack	of	blinding	of	the	researcher	to	some	participants.	
	
Conclusion	
This	study	is	the	first	to	show	that	1)	extreme	trait	sensory	profiles	and	personality	types	are	
related	to	the	extent	of	CS	pain	and	2)	low	CSI	scores	are	observable	in	people	with	NSCLBP	
who	are	clinically	diagnosed	with	predominantly	CS	pain.	Extremes	in	defensive	high	anxious	
personality	type	and	the	Sensory	Sensitive	profile	may	play	an	aetiological	role	in	CS	pain	
and	this	requires	further	investigation.	Furthermore,	low	self-report	levels	of	CS	symptoms	
(CSI	<	40)	should	not	exclude	the	possibility	of	a	predominant	CS	pain	mechanism	in	people	
with	NSCLBP.	Further	investigations	are	required	into	which	particular	senses	(of	those	
investigated	in	the	AASP)	may	be	hypo-sensitive,	and	this	may	in	turn	guide	individual	
treatment	strategies.	
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